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TasLe I.—Mean monthly data from January 1872, to December 1886.
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A careful study of these curves will show many very interesting peculiarities. | the hour by the anemometer, by means of the first line

1st, There is quite a marked minimum in the sun s i inati
1 pot and magnetic declination
O\lllli‘;’:ﬂc l%i?{e(;l:_ t%x87l? and 1879, 2d, The fluctuations in the %atter correspond
%om b toythl those in the forqer, occurring, however, in many instances,
Moy Jons l(‘ieg nlmnths later. The enormous increase of sun spots in April,
nat{én nné an l)u y, 1885, has no such marked increase inthe magnetic decli-
i hon and l:ltllt:.y ) gue to & large number of smaller spots having been counted
e e ds. . ;31 » There seems to be no close connection between the first
ath. Th 9:8 an e{j: er .the_ range ln air pressure or the mean temperature.
i el:e is a slight indication of & diminution of clouds and precipitation
uring the minimum Qf the sun spot period, but if there be a direct and im-
poitant conuection it is larﬁely masked by other forces.
it i:n%l;ege:ml:ig ;hls method of investigation aud these almost negative results,
it in nc bma:aln :1 d ;o asseling that t_he.question of a connection or non-connec-
tion | aﬁ o g'er s ns :s‘e tled. Tt is simply an indication that, in common with
givesyonl th mgves 1galuons_ in this line, this method of attacking the problem
M \{ses gwh' eh results. The meteorological elements are affected by so
e ;.?1 tt-1e1~ve to mask the real effects from any cosmical or supra-
aro onabled to e’l' at we cannot hope to obtain a satisfactory solution until we
A oimalo ex;ﬂm}mate all other forces disturbing the one under consideration.
evidontohat b ple may be given in a possible line of investigation. It is
The ont that ta wng 8 tfonthly mean of any element will frequently smooth out
e, ad}n otfct 5 e }vul;] h to study. Now, taking the temperature, it would seem
viate shozl ve of this elexqent, when compared with the daily sun spot curve,
might s ® connection which could not otherwise be obtained, but before
saeh mganpc;:x cl?'uld be made it would be essential to examine the influence
cloud}; and night, high and low pressure, invisible vapor in the atmosphere,
louds, precipitation, ete. It is evident that clouds would have contrary
effects at night and in the daytime; in the first case they would tend to in-
crglt‘ise the temperature, and in the latter to diminish it.
I '}ée whole problem is much more complicated than appears at first sight,
cncn entally, several very interesting points are brought out by the last three
c\;ﬁ'es. dltsl:’ Wxtfl_l very few exceptions the winters of odd years are relatively
oo l’eant ] os(sie of even years are warm. 2d, In general the warm months have
th ast clouds and the cool months the most. 3d, As was to be expected
e curves of cloudiness and precipitation are very similar. -

RESULTS OF ANEMOMETER OBSERVATIONS AT SEA.
on o B [By Prof. Frank WaALDo.]
& voyage from Baltimore, United States, to Bre
. merhaven, Germa
from September 28th to October 16th 1882, on board the steamsl,xip “Ohi:)l,.‘,:‘

three anemometers wer: v
: ¢_exposeG—No. i ] i
about eighty feet above the \l:'nter H 513 Just oves Dl Front. sdae. wadon

No. 619 just he fi d
the top of the awning frame of the Byi just over ‘the front edge, and on
water; No. 521 on thge w%eel-?muse Bridge, about thirty-five feet above the

e, near the stern, ahout twenty-seven feet
?r?é)lr:s Elllglxguter. The anemometers were of the Robinson form, .Yvit.h cups 4
tnhes (101, mlfl‘].{lm diameter and arms 6.72 inches (170.7 mm.). These are
e dn r:tatr}ll!::%npdo tb]e standard instrument of the Signal Service. The anemom-
unserviceabl;l 1 ﬁ few off early in the series of observations and was rendered

peerviceable. he dew1 readings are of use in showing results of the exposures.
which thornen 8 ad.a 1 been compared with the Signal Service standard, from
g )} A no::i differ more than four per cent. -They were apparently new
and t‘per ect condition at the time of mounting on ship-board, and, with the

eption noted, remained in good condition asfongas they were in use.

Analysis of the problem.
thx% iObiisel‘\'ei1 1st, the true direction of the ship’s course ; 2d, the motion of
b thg :nan our ; 3d, the estimated true direction of approach of the wind;
Vel ity of ‘t’ll:?v?e?r reading for the hour; this is the resultant effect of the
wi’rf‘d o the houxl-.n and of the steamer. heqmred the true velocity of the
0 avoid onerous calculation I hav i
b e devised a
th? ;nantgle between the ship and the wind, as follows:

to tJhg g“e(x): a line ona convenient scale 0, 1,2, 8, &e., parts which correspond

okt f‘()mett?r reading. Lay off another line, beginning at 0 and formin,

spacesgoe? 9:1 point (11}°) with this first line. On tﬁ:e second line mark o
on the same ) E: 16, 17, 18, corresponding to knots (sea miles); these to be
points | gleguctuall gcale as the divisions of the first lines. Then through the
will }})e 16 nf e ?{ngt 18 draw lines pamll.el to the first line drawn. There

€ same i done for angles 2 points, 8 poi \ i ivi

) points, &c. Take a pair of dividers
g?gruie: :1: follows: We have given th,,e anemon;eter reading, tl?e space passed
witd dlrect? Steamer, and fhe angle, expressed in points, between the true
at the o ton and the ship's course. Select the sheet on which the lines are
rrect angle.  Adjust the dividers to the number of miles recorded for

aphical method of solving

above. Then place
one leg of the dividers at the Intersection of the two ori inal lines. Swee
with the other leg until the free end falls on the parallel %ine drawn throug:
the divisions corresponding to the space passed over by the ship in the hour.
Let the free leg rest on this intersection and, by readjusting the dividers, let
the other leg touch the end of the same parallel line, where it intersects the -
second line, drawn at the division which warks the space passed over by the
ship. Take up the dividers unchanged and find how many miles on the firat
line drawn correspond to the distance between the points of the dividers. This
distance is the true wind movement for the hour.

Table 1 shows: lst, the wind estimated on the Beaufort scale, 0-12 2d, the
number of hours for each anemometer corresponding to the wind ve'locity in
the first column ; 8d, the reduced mean anemometer indication for the same
time (true wind velocity): :

Tanre L.
Hours. Anemometer.
Beaufort scale.
M. M.|W. H,|Bridge. |M. M.|W. H.| Bridge.
1.0
. I.5..
2.0...
2.5.
3.0
3.5
4.0..
4.5.
5.0
2.5.
.0,
6.5.
7.0.
7S
8.0.
8.5.
9.0..

From Table I, by a graphical construction, we obtain, approximately, the
wind velocity corresponding to each figure of the Beaufort scale at each expo-
sure, as in Table IL:

TasLe I

1 2 8 4 6 6 7 8
6 12 15 17 20 27 30 42 54 Mainmast (80 feet).
7 10 13 17 23 82 40 48 47 Wheel-house (27 feet).
12 18 22 25 28 80 82 87 48 Bridge (86 feet).

Table ITI-gives a comparison between these results and thoge of Prof. R. H.
Scott, in England (Quarterly J ournal Meteorological Society, Vol. II, p. 109).
Column five 1s formed from Table II, by taking the mean of the three ane--
mometers, giving a weight of 1 to the bridge and weights of 8 to the other two
to allow for the number of observations: .

9 Beaufort scale.

" Tasre IILL

o g

£ | P walde. | S8

Boeaufort scale. é; s E

[ | 5 E

o w. H.!M. M. L

1. 8 7 l, 6 7
2. 1 10; 13 12
3 |t 13 15 rg

4. 2 7 17 it
2. 2 23 20 22
34 32, 27 30
1 40| 40! 30 35
48 43| 42 43
9 6| 47 i 54 s0

Comparing the results at twenty.seven and eighty feet, we find that up to
17 miles per hour there seems lit.tie difference. but from 17 to 42 the lower
instrument gave the higher readings, and above 42 the upper gave the higher
reading. No record of hoisting the mainsail was kept, and this sail, though

smnltl, might have deflected the wiad, causing smaller readings on the main-
mast. .
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